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($4) Tltlei COLORABLE ELASTOMBRIC COMPOSITION 

(57) A b3twtCt5 Transparent and colorable daHoraerfc compositions are provided. The transparent eteatDmerlc coropoa>tK>a«^n 
° be covujeanized with mbb^ *** as polybtiladkn*. polyisopren*. aty^butedi^ robba; fiiym^^prBne^inB^e rabber, 
Q i ! w Wra& -but*«Bo» rubber, or natural rubber and polybuiro processing oil The colorable robber corapoabons have saffiocntpiop- 

j> composition include at tout one copolymer of a C* to C, Isookfin and ^xne&ylsryreae. siHca end a high cSsr^lybotadiraeriibber.. 
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TTTLEs COLORABLE KLASTCMERIC COMPOSITION 

FIELD OF THE INVENTION 

The present invention relates to transparent and colorable elastomeric 
compositions and, more particularly, to transparent and colorable elastomeric 
compositions of a iaoolefin copolymer comprising a halomethyblyrea* derived 
unit with polyburene processing oil that can be used in reinforcing applications 
having a high abrasion resistance and traction. 

BACKGROUND OF THE INVENTION 

Rubber compositions are used in a variety of applications, including tire 
components such as treads and sidewails, hoses, belts, footwear components, 
vibration isolation devices and bladders. While the particular robber compositions 
used in each of these applications vary widely in their physical properties, one 
attribute remains the same - then: color. Most rubber compositions are black 
Furthermore, most rubber compositions eventually become discolored due to heat, 
light, ozone, etc. This is particularly true for rubbers used in stressful, demanding 
applications such as tire treads and sidewalls. 

Practitionexa in this field will point to the presence of the reinforcing filler 
"carbon black" as a prime reason thai most robbers are black. While this is true, 
carbon black is not the only factor. In feet, a wide variety of other fillers, 
curatives, antidegradants, oils and the rubbers themselves can all result in a dark 
color that is essentially inqjosaibb to pigment fn particular, naphthenic, 
aromatic, and rjarafrTjodc oils and resins can often cause discoloration and are 
undesirable. This is evident in compositions where carbon black has been 
replaced with a silica filler and the rubber is still discolored. For example* 
European Patent 0 682 071 B 1 discloses a silica reinforced tire tread which, due to 
the presence of the aromatic processing aid, coupling agent, antfdegradants and a 
salfUr curative system, will still be dark in color. In feet, it is wxxztam how many 
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of the ingredients present in the rubber composition woxQ d have to be changed to 
produce a colorable composition. 

Resins and oils (or "processing aids 11 ) such as naphthenic, paralfinic, and 
5 aliphatic resins may be used to improve the piocessability of eJastoneric 
compounds. However, increased processabBity in the presence of oils and resins 
comes at the price of a loss of air inrpenneability ami an increase in undesirable 
color, among other undesdxablc effects of various other properties. 

10 Porybutene and paraffiniotype processing oils have been disclosed in US 

4,279,284 to Spadone, US 5,964,969 to Sandstrom et al. and BP 0 314 416 to 
Mohammed, A paraf&mc»type processing oil is disclosed in US 5,631316 to 
Costemalte et al Also, WO 94/01295 to Gvrsfy et al discloses the use of 
petroleum -waxes and naphthenio oils and resins in a rubber composition for tire 

15 sidewalls, and U.SJM*. 09/691,764, filed October 18, 2000 (assigned to the 
assignee of tie present invention) to Waddell et al discloses a colorable rubber 
compositions. Other disclosures of processing oil or resm-coittarning elastomeric 
ox adhesive compositions include US 5,005,625, 5,013,793, 5,162,409, 5,178,702, 
5,234,987, 5,234,987, 5,242.727, 5,397,832, 5,733,621, 5,755,899, EP 0 682 071 

20 Al, BP 0376 558B1, WO 92/16587, and JP1 1005874, JP05179O68A and 
JO3028244* None of these disclosures solves the problem of improving 
processability of elastomeric compositions useful for tires, air barriers, etc, while 
maintaining or improving the air impermeability of those compositions. Further, 
these materials may not be suitable for applications requiring high abrasion 

25 resistance vtfnle maintaining the colorabilhy of the composition. Such is the case 
for, example, tire sidewalk and shoe soles. 

Write sidewalls on tires are a form of colorable rubber. The white color is 
achieved by using fillers such as silica, clay, talc and carbonates instead of carbon 
30 black and adding titanium dioxide as a whitening pigment However, the white 
color comes with a price. The fitters arc more fragile than carbon black and result 
in a weak rubber composition that does not reinforce the tire. 
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I» applications such as shoe soles and tire treads where a large amount of a 
filler such as silica fe wed, it is desirable to maintain and adequately adjust certain 
physical properties suck as the processabflity of the rubber, die cure rate, end final 

5 cure' characteristics such as traction and abrasion resistance. In particular, 
abrasion resistance is desirable for colorable rubber compositions in, for example, 
tire sidewalls where there is a need for resistance to curb-scuflmg, Also, to shoe 
• soles and other shoe applications mere is a need for an elastomeric composition 
that has long wear. An object of the present invention it to provide a colorable 

10 elastomeric composition that has Improved abrasion resistance and other 
improved physical characteristics, while maintaining the colorabflity and 
transparency of the composition. 

SUMMARY OF THE INVENTION 

15 'The present invention provides improved transparent and colorable 

elastomeric compositions. The transparent elastomeric compositions include 
isoolefin copolymers comprising a halomethylstyienc derived unit* blended with 
polybutene processing oil. The isoolefin copolymer can be alone in the 
composition or can be covulcanized with rubbers such as polybutadien©, 

20 polyisoprene, styrene-buladieiie rubber, styr^-isoprene-butadicaie rubber, 
Isoprene-butadiene rubber, high cis-polybutadiene or natural rubber. The 
colorable rubber compositions have sufficient properties to function as a 
rei^ojeing member in an automobile tire or sufficient traction and abrasion 
resistance to function as a shoe sole. Preferably, the colorable elastomeric 

25 compositions of the irrvention include at least one copolymer of a G* to C7 
isoolefin andj^rnethylstyrene, at least one non-black filler such as a silica, at least 
one coiinling agent, and polybutene processing oil. 

DETAILED DESCRIPTION OF THE INVENTION 
30 The term "phr" is parts per hundred rubber, and is ft measure common in 

the art wherein components of a composition are measured relative to a major 
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elastomer component, based upon 100 parts by weight of the elastomer or 
elastomers. 

As used herein, hi reference to Periodic Table "Groups", the new 
5 numbering scheme for the Periodic Table Groups are used as in HAWLSTs 
Condensed Chemical Dictionary 852 (13th ed. 1997). 

The term "elastojcrzer", as used herein, refers to any polymer or 
composition of polymers consistent with the ASTM D1566 definition The torn 
10 "elastomer" may be used mterchffrigeably with the tern "rubber", as used herein. 

In one embodiment of the present invention, an clastomeric composition is 
produced which exhibits transparent properties. The term "transparent", as used 
herein is defined as transmission of light without substantial scattering such that 
IS visual identification can be made of objects behind the elastomeric composition. 
Degrees of transparency can vary from contact transparency to complete 
transparency. However, other embodiments of the invention are not limited to 
transparent compositions, such as those blended for tire treads* 



20 Elastomer 

Compositions of the present invention include at least one halogenated 
elastomer. The halogenated elastomer m one embodiment of the invention is a 
random copolymer of comprising at least G* to C? isoolefln derived units, such as 
isobutylene derived units, and halomethylstyrene derived units. The 

25 halomethylstyrene unit may be an ortho-, meta-, or para-alkyl-subsututed ntyrene 
unit. In one embodiment, the halornflthylstyrene derived unit is a p- 
halomethylstyrene containing at least 80%, more preferably at least 90% by 
weight of the para^isomer. Hie' "halo" group can be any halogen, desirably 
chlorine or bromine. The halogenated elastomer may also include fuiu^onalized 

30 mterpolymers wherein at least some of the alkyl substftuents groups present in the 
styrene monomer units contain benzylie halogen or some other functional group 
described further below. These mterpolymers aw 
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copolymers comprisbs a hatometiiylstyreEe derived unit" or simply "isoolefin 
copolymer". 

The isoolefin copolymer may also include other monomer derived units. 

s The isoolefin of the copolymer may be a C4 to Cis compound, non-limiting 
examples of which are compounds suck as isobutylene, isobutene, 2-methyl-l- 
butene, 3-methyl-l-bulene, 2<nediyl-2-butene, 1-buteoe, 2-butene, methyl vinyl 
ether, indene, vlnyltrimethylsilaiie, hexene, and 4-methyM -pentene- T3u> 
copolymer may also further comprise muMolefin derived units* The multlolefm is 

10 a C4 to C14 multiblefin such as isoprotte, butadiene,, 2 > 3-dime&yl-l > 3'butadiene, 
myicene, 6,6-dimefhyl-fulvoie, hexadiene, cyclbpentadiene, and piperylene, and 
other monomers such as disclosed in EP 0 279 4S6 and US 5,506,316 mid 
5,162*425. Desirable styrenic monomer derived units that may comprise fee 
copolymer include styrene, methyistyrene, chlorostyrene, methoxystyrene, indene 

15 and indene derivatives, and combinations thereof. 

In another embodiment of the invention, the inteipolymer is a random 
elastomeric copolymer of an ethylene derived unit or a Cj to Cs ct-olefin derived 
unit and an halomethylsiyrene derived unit, preferably p-halomethylstyrwie 
20 containing at least 80%, more preferably at least 90% by weight of the para- 
isomer and also include functionalized intejepdymers wherein at least some of the 
alkyl sdbstituents groups present in the styrene monomer units contain btnzylic 
halogen or some other functional group. 

25 Preferred isoolefin copolymers may be characterized as interpofymers 

containing the Mowing monomer units randomly spaced along the polymer 
chain; 
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10 



wherein R sad R 1 are Independently hydrogen, lower alkyl, preferably Ci to C 7 
alkyl and primary or secondary alkyl baHdes and X is aftmctional group such as 
halogen- Desirable halogens are chlorine, bromine or combinations thereof. 
Preferably R and R 1 are each hydrogen. The -CRRiH and -CRRiX groups can be 
substituted on the styrene ring in either the oriho, *»eta, or para positions, 
preferably para. Up to 60 mole % of the p-substtoted styrene present In the 
interpolymer structure may be the functionalized structure (2) above in one 
embodiment* and In another embodiment from 0.1 to 5 mol%. In yet another 
embodiment, the amount offunctionali^ed structure (2) is from 0,4 to 1 mol%. 



The functional group X may be halogen or some other functional group 
which may be incorporated by nucleophilic substitution of beiwylic halogen with 
other groups such as carboxylic acids; carboxy salts; carboxy esters, amides and 
is imides; hydroxy; alkoxide; phenoxide; thiolate; thioether, xanmate; cyanide; 
cyanate; amino and mixtures thereof. These functionalized isomonoolcfin 
copolymers, their method of preparation, methods of functionalization, and cure 
are more particularly disclosed in US 5462,44s. 

20 Most usefiil of such ftmndonalfeed materials are elastomeric random 

interpolymers of laobutylene and /Hne(bylstyrene containing from 0.5 to 20 mole 
% i^methylstyrene wherein up to 60 mote% of me methyl substituent groups 
present on the benzyl ring contain a bromine or chlorine atom, preferably a 
bromine atom (>bromameth>d5tyretteX as well as acid or ester functionalized 
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versions thereof wherein the halogen atom has been displaced by malric 
anhydride or by acrylic or methacrylic acid functionality. These inteipolymeis are 
termed "halogcnsted polyOflobutyiene-<^/Hmeaiylstyr^ie) ,t or lf bromittflted 
poIyC^^y^^ c ^^^ lst y re ^^ ,9 ^ commerc5all y available under the 
name EXXPRO™ Elastomers (ExxonMobil Chemical Company, Houston TXy It 
is understood that the use of the terms "halogenaied 1 * or T)rominated" are not 
limited to the method of halogenation of the copolymer, but merely descriptive of 
the copolymer which comprises the isobuty lene derived units, the j^metrrylstyrene 
derived unite, and the p^ialomethytetyrene derived units. 



10 



These run^tionalized polymers preferably have a substantially 
homogeneous compositional distribution such that at least 95% by weight of the 
polymer has a p-alky htyrene content within 10% of the average p^alkylstyreae 
content of the polymer- More preferred polymers are also characterized by a 
15 narrow molecular weight distribution (Mw/Mn) of less than 5, more preferably 
less than 2.5, a preferred viscosity average molecular weight in the range of ftom 
200,000 up to 2,000,000 and a preferred number average molecular weight in the 
range of from 25,000 to 750,000 as determined by gel permeation 
chromatography. 

20 

The copolymers may be prepared by a slurry polymerization of the 
monomer mixture using a Lewis acid catalyst, Mowed by halogenation, 
preferably breminatian, in solution in the presence of halogen and a radical 
initiator such as heat and/or light and/or a chemical initiator and, optionally, 
25 followed by electrophilic substitution of bromine with a different functional 
derived unit 

Preferred halogenated pofy(isobijryl£ne^<?-/7-m©th^ are 
brorninated polymers which generally contain from 0.1 to 5 wt% of bromoxnetfayl 
30 groups. In yet another embodiment, the amount of brornomethyl groups is from 
0*2 to 2.5 wt%. Expressed another way, preferred copolymers contain from 0.05 
up to 2*5 mole% of bromine, based on the weight of the polymer, more preferably 
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fio m o J to L25 mole % bromine, and are substantially free of ring halogen or 
halogen in the polymer backbone chain. In erne embodiment of the invention, the 
iaterpolymer Is a copolymer of d to C? isomonoolefin derived units, a p- 
methylstyrene derived units and a /^hatanethylstyrene derived unite, wherein the 
p-hdoineihylstyrfcne units are present in the interpotyjner fiom 04 to 1 mol% 
based on the interpolynwr. In another embodiment the jj-halomethylstyrene is p- 
bi^momethybtyrene. The Mooney Viscosity (1+8, 125°C, ASTM D1646, 
modified) is from 30 to 60 Mtt 



10 Filter 

The elastomeric composition also contains a filler, preferably a non-black 
filler. These include, but are not limited to, silicas, clays, talcs, calcium 
carbonates, aluminum oxides, titanium oxides, and zinc oxides. Further, the 
transparent elastomer compositions of the present invention preferably do not 

15 contain carbon black. The transparent feature of the composition is obtained in 
part by using fillers composing fiom 10 to 100 parts, per hundred parts of rubber 
(phr), of the composition which are finer than the wavelength of visible light. 
Silica is preferred as the filler, however other fillers such as clays, talcs and other 
mineral fillers may be used. Carbon black may also be used to such an extent that 

20 the composition is no longer transparent or colorable. 

The fillers of the present invention may be any size and typically range, e_g., 
in fte tire industry, flom about 0.0001 to about 100 microns. As used herein, silica is 
meant to refer to any type or particle ake silica or another silicic acid derivative, or 
25 silicic acid, processed by solution, pyrogeaic or 1he like methods and having a 
sur&ce area, including untreated, precipitated silica, crystalline silica, colloidal aflica, 
aluminum or calcium silicates, fumed silica, and the like. 

The colorable compositions of the present invention are produced by 
30 replacing carbon black filler with a non-staining irdnexal filler such as, but not 
limited to, fumed or precipitated siEcas, clays, talcs, calcium carbonates, 
ahnninum oxides, titanium oxides, and zinc oxides. The preferred filler is silica 
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present in the composition ftom 10 to 100 phr, The silica used in the transparent 
elastomeric coinposftions of the present invention is preferably a mixture of 
fumed and precipitated silicas. Also, the predptated silica preferably composes 
from 30 to 80 parte of the transparent ejaatomeric composition. More preferably, 

5 it composes fimn 40 to 70 parts. Other suitable non-black fillers and processing 
agents (e.g., coupling agents) for these fillers arc disclosed in the BLUE Book: 275- 
302, 405-410 (Lippincott & Peto Publications, RubberWorld 2001). The coupling 
agent used in the transparent elastameric expositions of the present invention is 
preferably an organosilane-<Hos^linking agent Preferably, the orgaapsilane- 

10 coupling agent composes fiom 2 to 15 weight percent* based on the weight of 
silica, of the transparent elastomerio composition. More preferably, it composes 
ftom 4 to 12 weight percent of the composition. 

One or more cross-linking agent? are preferably used in the elastomeric 
15 compositions of the present invention. More preferably, the coupling agent is a 
hiftaictional organosilars OTsa-linkmg agent By an "organowlane cross-linking 
agent" is meant any silane coupled filler and/or cross-linking activator and/or 
silane reinforcing agent known to those skilled in the art including, but not limited 
to, vinyl ttiethoxysilane, viiryl-trjs-(betarm^ 
20 mellwcx^o^lpxopyltrimethoxymla^ gamma-amino-propyl trie&oxyrilane (sold 
commercially as All 00 by Witco), gan^^ercaptopropyltrimethoxysUane 
(A189 by Witco) and the Kko, and mixtures thereof. In a preferred embodiment, 
bis-(3(triethoxysUyl>propyl)-te^ (sold comrnexcially as Si69 by Degussa) 

is employed. 



25 



30 



Porybutene processing oU 

Polybutene processing oil is present in the composition of the invention. 
In one embodiment of the invention, the polybnteae processing oil is a low 
molecular weight (less than 15,000 Mn) homopolymsr or copolymer of olefin 
derived units having from 3 to 8 carbon atoms fax on© embodiment preferably 
from 4 to 6 carbon atoms in another embodiment In yet another embodiment, the 
polybutene is a tomppolymer or coporymer of a C* raffinate. An embodiment of 
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such low molecular wei^it polymers termed "polybutene* 1 polymers is described 
in, for example, Synthetic Lubricants and High-Pbrformance Factional 
FLUIDS 357-392 (Leslie R, Rudnick & Ronald L. Shubkm, ed„ Marcel Defckex 
1 999) (hereinafter "polybutene processing oil" ox ^polybutefie 11 ). 

5 

In one embodiment of the invention, the polybutene processing oil ifl a 
copolymer of at least isobutylew derived units, t-butene derived units, and 2- 
buten© derived units. In one embodiment, the polybutene is a homopolymer, 
copolymer, or terpolymcr of (he three units, wherein the isobutylene derived unit* 
10 are from 40 to 100 wt% of the copolymer, the l-butene derived units are fiom 0 to 
40 wt% of the copolymer, and the 2-buteue derived units are fiom 0 to 40 wt% of 
the copolymer. In another embodiment, the polybutene is a copolymer or 
teipotymer of the Aree units, vrfiereinthe isobutylene derived units are from 40 to 
99 wt% of the copolymer, the 1-butene derived units ere from 2 ta40 wt% of the 
15 copolymer, and the 2-butene derived units are fiom 0 to 30 v/t% of the copolymer. 
Xn yet another embodiment, the polybutene is a wpolymer of the three units, 
wherein the isobutylene derived units are from 40 to 96 wt% of the copolymer, the 
1-butene derived units are fiom 2 to 40 vyt% of the copolymer, and the 2-buteue 
• derived unite axe from 2 to 20 wt% of the copolymer. In yet another embodiment, 
20 the polybutene is a homopolymer or copolymer of isobutylene and 1-butene, 
where©* the isobutylene derived units are from 65 to 100 wt% of the 
homopolymer or copolymer, and the 1-butene derived units are from 0 to 35 wt% 
of the copolymer. 

25 • Polybutene processing oils useful in the invention typically have a number 
average molecular weight (Mn) of less than 10,000 in one embodiment, less than 
8000 in another embodiment, and less than 6000 in yet another embodiment In 
one embodiment, the polybutene oil has a number average molecular weight of 
greater man 400, and greater than 700 in another embodiment, and greater than 

30 900 in yet another embodiment A preferred embodiment can be a combination of 
any low limit with any upper limit herein. For example, in one embodiment of 
the polybutene of the invention, the polybutene has a number average molecular 
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weight of fiom 400 to 10,000, and from 700 to 8000 in another embodiment 
Useful viscosities of the polybutene processing oil ranges from 10 to 6000 cSt 
(centiStokes) at 100°C in one anbodiment, and from 35 to 5000 cSt at 100°C in 
another embodiment, and is greater than 35 cSt at 100*0 in yet ancrtter 
5 embodiment, and greater than 100 oSt at 100°C in yet another embodiment 



Commercial examples of such a processing oil are the PARAPOL™ Series 
of processing oils (ExxonMobil Chemical Company, Houston TX), such as 
PARAPOL™ 450, 700, 950, 1300, 2400 and 2500. The commercially available 

10 PARAPOL™ Series of polybutene processing oik are synthetic liquid 
polybutenes, each Individual formulation having a certain molecular weight, all 
fotmuladons of which con be used in the conmOBrtion of the invention. The 
molecular weights of the PARAPOL™ oils are from 420 Mn (PARAPOL™ 450) 
to 2700 Mn (PARAPOL™ 2500) as determined by gel permeation 

IS chromatography. The MWD (MWMn) of the PARAPOL™ oils range from 1,8 to 
3 in one embodiment, and from 2 to Z8 in another emtodhnent 

Below, Table 1 shows some of the properties of the PARAPOL™ oils 
useful in embodiments of the present invention, wherein the viscosity was 
20 determined as per ASTM D445-97, and the molecular weight by gel permeation 
chromatography. 

Table 1. Properties of individual PARAPOL™ Grades 



Grade 


Mn 


Viscosity® 
lOO'QcSt 


450 


420 


10.6 


700 


700' 


78 


950 


950 


230 


1300 


1300 


630 


2400 


2350 


3200 


2500 


2700 


4400 
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Other properties of PARAPOL™ processing oils are as follows: tte 
density (gtoL) of PARAPOL™ processing oils varies from about 0.85 
5 (PARAPOL™ 450) to 0.91 (PARAPOL™ 2500). The bromine number (CG/G) 
for PARAPOL™ oils ranges ftom 40 for the 450 Mn processing oil, to 8 for me 
2700 Mn processing oil. 

The elastomeric composition of the invention may include one or more 
io types of polybutene as a mixture, blended either prior to addition to the elastomer, 
, or with the elastomer. The amount and identity (e.g,, viscosity, Mn* etc.) of the 
polybutene processing oil mixture can be varied in this manner. Thus, 
PARAPOL™ 450 can be used when low viscosity is desired in the composition of 
the invention, while PARAPOL™ 2500 can be used when a higher viscosity is 
15 desired, or compositions thereof to achieve some other viscosity ox molecular 
weight In this maimer, fee physical properties of the composition can be 
controlled. More particularly, the phrases "a polybutene processing oil", or 
"polybutene processing oil" include a single oil or a composition of two or more 
oils used to obtain any viscosity or molecular weight (or other property) desired, 
20 as specified in the ranges disclosed herein. 

Hie polybutene processing oil or oils are present in the elastomeric 
composition of the invention ftom 1 to 60 phr in one embodiment, and from 2 to 
40 phr in another embodiment, from 4 to 35 phr in another embodiment, and from 
25 5 to 30 phr in yet another embodiment Preferably, the polybutene processing oil 
does not contain aromatic groups or irnsaturation. 

Additional rubber component 

An additional rubber component may also be present in the elastomeric 
30 (imposition of me invention. The rubber may be present in the opposition from 
0 to 90 phr, from 20 to 80 phr in another embodiment The transparent 
elastomeric compositions of the present invention are halogenated iaoolefin/para- 



PAGE 18/61 1 RCVD AT 8/4/20054:28:53 PM (Eastern DayDght Time]* SVfcUSPTOffXRF-8/1 1 DN1S:8729306 1 CSID:248 594 0510 ' DURATION (mm-ss):1446 



08/04/2085 16:31 248-594-0610 



RADER, FISHMAN 



PAGE 19/61 



WO 02/32995 FCT/US01/32232 

alkylstyrene terpolymers that can be covulcanized with rxriybutadiene, 
polyisoprene, styrene-butiufiene rubber, Btyrcoe-isoprene-butadiene rubbery 
isopren^-butadicne rubber, high cis-polybtttodlene or natural rubber* Some 
commercial examples of rubbers are NATSYN™ (Goodyear Chcwnical 

5 Company), natural rubber (SMR 20X and BUDENB™ 1207 or BR 1207 
(Goodyear Chemical Company). The preferable covulcanate is higb cis- 
polybutadiene (BR). By ^nVpolybutadiene'' or "high tis-porybutadiene", it is 
meant that 1, 4-cis polybutadiene is used, wherein the amount of cis component is 
at least 95%. An example of high ds-polybutadiBne cotnmerdal products used m 

10 the covulcanized coxoposhion BR 1207. 

In one embodiment, the transparent elaatameric compositions of the present 
invention contains from 10 to 100 phr, of the pory(isooler3rv^-6lkylstyraie) 
(copolymer of a C* to C 7 isoolefin and a att^dstyrene); ftom 10 to 100 phr of 

15 silica; from 0 to 20 weight percent based on the weight of flie silica of a Coupling 
agent; and 2- 30 pbx of a processing aid (discussed further below). In one 
embodiment, the colorable or transparent elastomsric compositions will also 
contain from 10 to 90 phi of polybutadiene* polyisoprene, styrew-butadiene 
rubber, styrene-isopre^butadiene rubber, isoprene-butadieae rubber, high cis- 

20 polybutadiene or compositions thereof, More preferably, the transparent 
elastomeric compositions will contain ftom 20 to 80 phr of porybutadieney 
polyisoprene, styrene^burjidiene rubber, sryrene-isoprene-butadiene rubber* 
isoprene-butadiene rubber, high cis^polybutadicne or compositions thereof. 

25 Caring Agents and Accelerators 

The compositions produced in accordance with the present invention 
typically contain other components and additives customarily used in rubber mixes, 
such as pigments, accelerators, cross-Unking and curing materials, antioxidants,, 
antiozonante, and fillers. In one embodiment, processing aids (reams) such as 

30 naphmenic, aromatic or paiaffinic extender oils may be present from 1 to 30 phr. In 
another embodiment, napbmenic, aliphatic* paraffinic and other aromatic resins and 
oils are substantially absent from the composition. By "substantially absent", it is 
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meant that naphthenic, aliphatic, paraffinic and other aromatic resins are present, if 
at all, to an exteact »o gr ester than 2 pbr in the cojaposhkm. 

Generally, polymer compoaitioi^, e.g., those used to produce tires, ere 
5 croasHnked, It is known that the physical propertied, performance characteristics, 
and durability of vulcanized rubber compounds are directly related to the number 
(crosslink density) and type of crosslinks formed during tbs vulcanization reaction* 
e.g., Helt et at, The Fast Vulcanization Stabilization far NR, Rubber World 
18-23 (1991). Cross-linking and curing agents include sulfur, zino oxide, and farty 

10 acids. Peroxide cure systems may also be used. Generally, polymer compositions 
may be crosslinked by adding curative molecules, for example sulfur, metal oxides 
(Le., zbc oxide), orgauometallic compounds, radical initialois, etc. followed by 
heating. In particular, the following are common curatives that will function in the 
present invention: ZnO, CaO, MgO, AI35O3, CrO* FeO, FcfcO* and NiO. These 

15 metal oxides can be used in conjunction with the corresponding metal stearate 
complex (e.g>, Zn<Steajato)2, Ca(Stearate>2, Mg(Stearate>2, and Al(Stearate)j), or 
with stearic acid, and either a sulfur compound or an alkyiperoxide compound. (See 
also, Formulation Design and Curing Characteristics qf NBR Mixes for Seals, 
Rubber World 25-30 (1993). Ibis method may be accelerated and is often used 

20 for the vul<iarri2atlon of elastomer compositions. 

Accelerators include amines, gufluidines, thioureas, thiazoles, thiurarns, 
sulfanamides, sulfenimides, tMocarbamsfca, xantha&es, and the like. Acceleration 
of me cure process may be accomplished by adding to the composition an amount of 

25 the accelerant. The mechanism for accelerated vulcanization of natural rubber 
involves complex interactions between me curative, accelerator, activators and 
polymers. Ideally, all of the available curative is consumed in the formation of 
effective crosslinks, which join together two polymer chains and enhance tto overall 
strength of the polymer matrix. Numerous accelerators are known in the art end 

30 include, but are not limited to, the following: stearic acid, diphenyl guard dine (DPG), 
t^ramethylthhicam disulfide (TMTD), 4,4'KmModimoipholme (DTDM), 
teti^utyrtmuram disulfide (TBTD\ ^-benz^thia^yl disulfide (MBTS), 
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hfixamcAyleno-l,6-bistMosulj63ie disodium salt dihydrate, 2^mo*hctfm>tfeio) 
benzotbiazok (MBS or MOR), compositions of 90% MOR and 10% MBTS (MOR 
90) t K^erdaiyba(yl-2-b«i23oaaazofe milfWtamide (TOBS), and N-o^drcthyiane 
thiocaxban^yl-N^xydiethylegoe suhlmaraide (OTOSX zinc hexanoate (ZEH), 

5 N, N-dieihyl thiourea (tMottiea) (sold commercially m Thiate U by R.T. Vanderbilt). 

In' one embodiment of the invention, at least one curing agent is present from 
03 to 15 phr, and from 0.5 to 10 phr in another embodim^ Curing agents include 
those components described above that facilitate or influence the cure of alastomets, 
10 such as metals, accelerators, sulfur, peroxides, and other agents cqouuon in the art. 

Processing 

The materials are mixed by conventional means known to those skilled in 
the art, in a single step or in stages. In one ejDobodinjcnt, the carbon Mack is added 

15 in a different stage from zinc oxide and other cure activators and accelerators, la 
another embodiment* antioxidants, antic-sonants and processing materials are 
added in a stage after the carbon black has been processed with the clastomeiic 
composition, and zinc oxide is added at a final stage to maximize compound 
modulus. Thus, a two to three (or more) stage processing sequence is preferred 

20 Additional stages may involve incremental additions of filler and polybutenes. 

The present invention provides improved clastomeiic compositions 
comprising a copolymer of a d to C? isoolefin and a p-methylstyrene, silica, 
polybutene, and optionally,, one or more coupling agents. In order to improve 

25 . certain physical properties of the composition, another rubber may also be also 
present. These compositions exhibit improved properties including improved 
abrasion resistance, reduced cut growth, improved adhesion, reduced heat build- 
up, and retention of mechanical properties during severe heat build-up conditions 
such as those experienced in "run-flat" tires and engine mounts for transportation 

30 vehicles. The substantially isoolefin (isobntyknc in a desirable embodiment) 
backbone elastomer is a key element in fliat it imparts a self-limitxog heat build- 
up. At lower temperatures, these elastomers exhibit high damping behavior, 
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which dissipates mechanical energy in the form of heat However, as the 
elastomer heats up, the damping behavior diminishes and the behavior of the 
elastomer in more elastic and less dissipatrve. 

5 The materials are mixed by conventional means known to those skilled in 

the srt, in a single step or in stages. For example, the elastomers of this invention 
can be processed in one step- In a preferred embodiment, the silica and silane are 
added in a different stage from zinc oxide and other cure activators and 
accelerators, In a more preferred embodiment, antioxidants, entiozouants and 
10 processing materials are added hi a stage after silica and silane have been 
processed with the robber, and zinc oxide is added at a final stage to maximize 
compound modulus. Thus, a two to three (or more) stage processing sequence is 
preferred. Additional stages may involve incremental additions of filler and 
processing aids. 

13 

The elastomeric compositions of the present invention arc useful in a 
variety of applications, particularly pneumatic tire (Components, especially 
Bidewalls, as well as hoses, belts, solid tires, footwear components* rollers for 
graphic arts applications, vibration isolation devices, pharmaceutical devices, 

20 adhesives, sealants, protective coatings and bladders for fluid retention and curing 
purposes. More detailed descriptions of tire components can be found in 
Pneumatic Tire Compounding, WJS. V/addell, ILS. Bhakirai, W.W. Barbin, and 
PJL Sandstrora in The Vanderbilt Rubber Handbook* 596-611 (R.T. 
Vanderbilt Company, Inc. 1990), and a description of hose and shoe components 

25 in The Vanderbilt Rubber Handbook, 612-727. 

One embodiment of the present invention is an elastomeric composition 
comprising a copolymer of a C4 to C? isoolefm and ap-methylstyrene, a non-black 
filler; and polybntene. Hie composition may also comprise a secondary rubber 
30 selected from polybiaadiene, polyisoprene, styrene-btitadiene rubber, styrene- 
isoprene-butadiene rubber, isoprene-butadiene rubber, high cis-polybntadiene or 
compositions thereof Another embodiment of the present invention includes 
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compositions isoolefin copolymem comprising a halomethybtyreiie derived units 
such as polyfactoutyl^^^ and halogenatcd poly(kobutylene~ 

co^p-mertiylstyreaie) with a- non-carbon black filter such as silica or clay, and 
polybutene processing oiL 

5 

The colorable elastomeric compositions of the present invention have 
sufficient properties to Amotion as shoe sojes and ofoer shoe components and as a 
reinforcing member in an automobile tire, as well as other applications where a 
colorable, transparent material is desired The colorable elastomeric compositions 

10 of the present invention are "useful in making colored elastomeric products capable 
of meeting current performance requirements. These colorable compounds were 
produced by replacing carbon black filler with a non-staining mineral filler such 
as, but not limited to, fumed or precipitated silicas, days, talcs, calcium 
carbonates, aluminum oxides^ titanium oxides, and zinc ojados. The mineral filler 

15 should reinforce the polymer system and not inhibit pigmentation to be effective. 
In addition, the remaining components of the colorable compound were selected 
on the basis that they will not interfere with the colorable nature of the elastomer. 
The cured, colorable compounds of the present invention still have fee same 
dynamic and physical properties that meet the performance demands of current 

20 black-colored tire treads. 

All components of the transparent and colorable elastomeric compositions 
should be carefully selected so that they, will not interfere with the transparency 
and/or colorabflity of the composition. For example, the elastomers, fillers, 
25 processing aids, anu'dogradants and curatives should not discolor the composition 
during the formation of the elastomeric composition. Furthermore, the 
components should not discolor the elastomeric composition as a result of 
exposure to Hght (including UV), heat, oxygen, ozone and strain* 

30 *" The elastomeric compositions of the present invention are not only capable 
of being transparent or colorable, but can be co vulcanized with other rubbers. The 
transparency will depend upon the amount of filler used. This results in an 
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elastomer that can be used in wide variety of applications outside of die uses for 
known elastomers. The elastorneric compositions of the present invention are 
useful to a variety of applications, particularly pneumatic tire components, hoses, 
belts, solid tares, footwear components, rollers for graphic arts applications, 
5 vibration isolation devices, pharmaceutical devices, adhesives, sealants, protective 
coatings and bladders for fluid retention and curing purposes. In particular, the 
elastorneric compositions of the present invention can be used in shoe soles and 
tires. 

10 The colorable elastorneric compositions of Che present invention exhibit 

improved hysteretic properties, traction, heat stability and retention of properties 
upon aging to known colorable elastomers. This results in colorable rubber 
compositions which have sufficient properties to function as a reinforcing member 
in an automobile tire. The colorable rubber will allow a mam 

15 a tire with improved product appearance. 

In one embodiment of the invention, a tire sidewali can be formed by 
combining at least one copolymer of a C* to C7 isoolefin and a /^methylstyrenc 
derived units, at least one filler, at least one polybutene processing oil having a 
20 number average molecular weight of at least 400; and at least one cure agent; and 
curing the combined components. 

Test Methods 

Cure properties were measured using a MDK 2000 at the indicated 
25 te mp eratu re and 0,5 degree arc. Test specimens were cured at the indicated 
temperature, typically from 150°C to 160°C, for a time corresponding to T90 + 
appropriate mold lag. When possible, standard ASTM tests were used to determine 
the cured compound physical properties. Stress/strain properties (tensile strength, 
elongation a± break, modulus values, energy to break) were measured at room 
30 temperature using an Instron 4202. Shore A hardness was measured at room 
temperature by using a Zwick Duromaric. Abrasion loss was de termine d at room 
temperature by weight difference by rising an APH-40 Abrasion Tester with 
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rotating sample holder (S N counter balance) and rotaitog drum. Weight losses 
ware mderod to that of the standard DIN compound with lower losses indicative of 
a high** abrasion resistance index, Tho error (2o) in measuring 100% Modulus is ± 
OAl MPa units; the error (2o) in measuring elongation is ± 13 % units. The error 
5 (2a) in tensiLe measurements is ± 0.47 MPa units. 

The values ^MrT and M ML" used here and throughout the description 
refer to "maximum torque" and "minimum torque", respectively. The "MS" value 
is the Mooney scotch value, the M ML(l+4) n value is ihe Mooney viscosity value. 
10 The error (2d) in the later measurement is ± 0.65 Mooney viscosity units. The 
values of "Tc" axe cure times in minutes, and "Ts" is scorch time". 

Dynamic properties (G*, Q\ G" and tangent delta) were determined using 
a MTS 831 mechanical spectrometer for pure shear specimens (double lap shear 

15 geometry) at temperatures of -20°C, 0°C and 60°C using a I Hz ftequency at 0.1 , 2 
and 10% strains* Temperature-dependent (-80°C to 60°C) dynamic properties were 
obtained using a Rheometrics ARES at Sid Richardson Carbon Company, Fort 
Worth, Texas and at ExxonMobil Chemical, Baytown, Texas. A rectangular 
torsion sample geometry was tested at 1 Hz and appropriate strain. Values of CF or 

20 tangent delta measured at 0°C in laboratory dynamic testing can be used as 
predictors of tire traction for carbon black-fiUed BR/sSBR (sryteae^ntfadiene 
rubber) compounds. Ternperature-dependent (-90°C to 60°C) higb-foquency 
acoustic measuremonts were performed at Sid Richardson Carbon Company using a 
frequency of 1 MHz and etbanol as the fluid medium. 

25 

Molecular weight of the PARAPOL™ polybutene processing oil was 
deterrnined by gel permeation chromatography, and the values of number average 
molecular weight (Mn) obtained have an error of ± 20%. The techniques for 
detenniniog the molecular weight (Mn and Mw) and molecular weight 
30 distribution (MWD) are generally described in US 4,540,753 to Cozewith et at. 
and references cited therein, and in Verstrate et aJ. f 21 Macromolecules 3360 
(1988). In a typical measurement, a 3-column set is operated at 30°C. Hue elution 
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solvent used may b* stabilized tertrahydrofuian (THF), ot 1 ^/RricWorobewzena 
(TCB), The columns are calibrated using polystyrene standards of precisely 
known molecular weights. A correlation of polystyrene retention volume 
obtained from the standards, to tie retention volume of the polymer tested yields 
5 the polymer molecular weight The viscosity of the PARAPOL™ potybutcne 
processing oil (Table 1) was determined as per ASTM D445-97. Other test 
methods are listed in TABLE 7. 

EXAMPLES 
20 Example X 

Experiments were conducted to produce transparent elastomers. 
Masterbatohes of EXXPRO™ Elastomers (a copolymer or "taipcly™^ of 
isobutylene, p-methylstyrene and r>-bromomethylstyrene derived units, 
commercially available from E>QconMobil Chemical Company) of varying * 
15 brommation level, comoriomer content, and molecular weight were prepared. The 
copolymers had the properties listed in Table 2. 



Tabled Properties of the Elastomers 



PROPERTY 


i^HPOiiVMiik 




feXXPRO™ 
97-2 


EXXPRO™ 
89-1 


EXXPRO™ 
90-10 


^memylstyrene (wl 

,» 


10 


5.0 




P- 

bromomethyUtyrene 
(mol%) 


0.98 


0.75 


1,20 


Mooney Viscosity 
(ML(1+8)125 T 'C) 


45*5 


38*5 


45±5 



Test compositions were compounded to composition the masterbatch 
components and the cure addraVes listed in Table 4. PLEXON™ 785 is a 
naphtenic petroleum oil DIAK #1 is hexamethylene diamine carbonate, 
available from Du Pont/Dow elastomers. DPG is diphenylguanidine. 
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The test compositions (A through F) were tested for cure characteristics, 
hardness and taiBile strength. The values 'W and "ML* used here and 
throughout the description refer to "maximum torque" and "minimum torque", 
respectively. The "MS" value is the Mooney scorch value, the n ML(1^4) fl value 
5 is the Mooney viscosity value. The values of "T" are cure times in minutes, and 
"Ts n is scotch ttme T, > The results are presented in Table 5, The test compositions 
A-F demonstrated contact transparency. 

Example 2 

10 A Minolta CR-100 ChromaMeter was used to quantitatively determine the 

lightness (L*), red-green (a*) and yellow-blue (b*) colors of cured compounds in 
order to maximize light through-put (a measure of transparency) and to minimize 
or adjust die color. • The ability to read print through these cured rubber 
compounds was also used as a subjective evaluation of die contact transparency c f 

15 the ingredients in the formulation. Statistically designed experiments varying 
ingredients, and statistical analysis of variance (ANOVA) for effijets on 
compound cure > physical and color properties were made. 

Bight formulations (G-N) of EXXFRO™ elastomers with statistically 
20 varying p-metfaylstyrene and ^bromomethylstyrene levels were evaluated in a 
simple compound prepared only with precipitated silica and a wne oxide/zinc 
sfearate cure system. It was established that low levels of either bromine and/or p- 
racthybtyren© provided the highest L* values with low, but not negative, a* and 
b* values, see Table 6> EXXPRO™ MDX 89-1 (5 wt-% pMS, 0.75 raop% 
25 BrPMS) afforded the highest!* and lowest a* andb* values. 

Example 3 

Ten curative/accelerator systems t hou ght useful in co-curing with the other 
sulfur-vulcanized the compounds were screened Acceptable curatives were 
30 obtained using zinc oiddc/stearic acid; zinc oxide/zinc stearate; hexamethylene- 
l>bis(ihiosulphate) disodinm salt dihydraie (sold commercially as DURALINK 
HTSW by Flexsys)/rinc stearate; DURALINK HTS^/zinc oxide; and 1^3- 
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Bi»(dtraeonimi^ (sold commercially as PERKALdNK™ 900 by 

Flexfly&yzuic stearaie, since their use afforded transparent compounds from ©early 
colorless to a yellow or budge color- Butyl dmate/zmo stearate aflbrded a 
transparent, light brown-colored compound. The use of CBS (H-cyolohexyl-2- 

5 beazothiazolB sulfenamide) afforded a beige compound, amylphexryl disulfide 
polymer (18.5-21% sulfur) (sold commercially as VULTAC 5 by Elf Atochem 
North America) afibrded a gray compound; and A1100 afforded a brown 
compound; none xvere visibly transparent based on the ability to read print. Other 
organic peroxides can be used if they are not carried on a mineral filler surib as 

10 clay- 



Example 4 

The curing of fee etastameric composition when E3CXPRO™ Elastomer is 
present without in the absence of other rubbers was studied using various 

15 accelerators. Accelerators woe evaluated at a fixed level of zinc oxide, stearic 
acid, and zinc stearate (ZnSt*)> Accelerators included the following (trade names 
in parenthesis); alcohol-amine (Triethanolamine), zinc dithiocarbamate (Methyl 
Zjmate), thiuram (Methyl Tuads), thiosulfete CDuralink HTS), thiourea (Thiate TJ), 
sulfeaeamide (CBS), thiazole (MBTSX zinc thiazole (ZMBT)> amine 

20 (Hexamethylenetetramme), and amine (Diak #3). The use of Thiate U in the 
system at 160°C showed a significant reduction.in cure time, as shown in Table 7. 
In all of the test compositions in Table 7, the following components and amounts 
were present: EXXPRO™ 90-10 at 100 phr, Silica (Zeosil 1165MP) at 50 phr, 
processing aid (Sundex 8125) at 20 phr, stearic acid (HSt) at 1.8 phr, zinc oxide 

25 (ZnO) at 3 phr, zinc stearate (ZnSt 2 ) at 0,6 phr 3 and the accelerators at 0,6 phr. 
Using the zinc oxide, zinc stearate and Thiate U cure/accelerator system provides 
the festest cure tunes with while maintaining good mechanical properties, These 
accelerators were also tested at 180°C, wMx similar results (not shown). 



30 Example S 

Precipitated silicas made via an aqueous acidification process woe 
screened as a filler for the composition, wherein EXXPRO™ MDX 89-1 is the 
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elastomer and DURALINK HTS™/ zinc stearate as me curative system. It was 
observed that for precipitated silicas having approximately the same CTAB 
surfece area (approxiroatcty 170 trrVg), use of a precipitated sriHca having a higher 
salt content afforded a brown-colored transparent compound (Zeosil 1165MP 

5 from Rhone Poulenc) compared to lower salt-content precipitated silicas which 
afforded yellow-colored transparent compounds. Use of a precipitated silica 
prepared using COz/hydrogcn chloride as the acid (jffi-Sil 243LD ftom PPG) is 
more desirable than one prepared using sulfuric acid (Zcopol 8745 ftom J. M, 
Huber) since the former afforded a fainter-yellow transparent compound- Use of a 

10 higher surface area, low salt-Kxjntaining precipitated silica (Bi-Sil 195G from 
PPG) is more desirable since it appeared to afford a more contact transparent 
compound, and improved cured compound physical properties, Use of a high 
surface area fumed silica made via a gas phase condensation process, which 
affords a silica with essentially no salt (Cab-O-Sil M5 from Cabot) is arable 

15 for optical properties. 



Example 6 

In Oris example, the elastomeric composition is a mixture of EXXPRO™ 
Elastomers and potybutenc processing aid such as PABAPOL™. A variation of 

20 the PARAPOL™ component from 10 phr to 20 phr when Thiate U is used as the 
accelerator shows that increasing the PARAPOL™ 950 content increases the 
transparency (ChromaMetex-L value is higher) and reduces the yellowness 
(ChromaMeter-b* value is lower) as shown in Table 8 in test compositions O-T. 
These data shown that the Din Abrasion index value is relatively low, but the 

25 presence of PARAPOL™ improves the optical properties when compared to the 
optical properties of BXXPRO™ Elastomers alone as shown in Table 8, The b* 
values for samples O-T are low when compared to the values in Table 8, while the 
L values advantageously increased, for the O-T samples relative to the values in 
Table 8. 

30 
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Example 7 

The test compositions U-X in this example arc mixtures of EXXPRO™ 
elastomers end NATSYN™ 22D0 rubber in the absence of PARAPOL™- 
Transpaient cured EXXPRO™ Elastomer compounds were prepared using 

5 precipitated and fumed silicas as the fillers, and a sulfur curing system. All cured 
compounds were contact transparent, but had a yellow to brown color depending 
upon the specific ingredients, and afforded compounds with physical properties 
appropriate for use in a variety of rubber applications. Test compositions U-X are 
shown in Table 9. The Din Abrasion index values are relatively low when high 

10 ci&^olybutadiene is not present, although higher than those values in Table 8 
when EXXPRO™ Elastomers is the only elastomer/rubber component Further, 
in the absence of PARAFOL™ the optical properties are diminished as seen by 
the lower L values and higher b* values relative to those in, fin* example, Table 8, 
compositions O-T. 

is 

Example 8 

A composition for a colorable tire tread was prepared as shown in Table 
10. This composition differs from a standard tire tread formulation in several 
ways. For example, EXXPRO™ Elastomer polymers are used instead of an equal 

20 weight of solution-polymerized styrene butadiene rubber (sSBR) to improve cured 
compound dynamic and physical properties. Also, Si69 is used as the sUane- 
coupling agent instead of the more common X50S (which is 50% by weight Si69 
carried on N330 carbon black> In addition, no atitfozonant is used since this can 
also stain or discolor the tread composition. Compound colorability can be further 

25 * improved by using titanium dioxide as a non-reinforcing, but whitening pigment 
Variations on this formulation are found in Example 9. 

Example 9 

The test compositions Al-Hl in the present example are variations on the 
30 composition in Table 10, using an EXXPRO™ elastomer and an sSBR having 
varying amounts of either styrene comonomer or vinyl comonomcr. The 
viscoelastic nature of EXXPRO™ elastomers increases the loss modulus (<F) or 
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tangent delta values of the cured compound measured at 0°C (Table 11). This 
dynamic value is a laboratory test useful in predicting the wet traction 
performance of tread compounds on tires* A higher value is desirable. The 
tangent delta value measured at 60°C in lab rnstrumenis is reduced when using 

5 EXXPRO™ elastomers indicating a lower heat build-up value. This is predictive 
of tire rolling resistance, A lower value is desirable. The complex modulus value 
(G*) measured at 60°C is used as a lab predictor of the dry handling, or cornering, 
characteristics of the tread compound on the tire, A higher value is needed when a 
higher speed rated tire (Lb. Z-rated) is desirable. The magnitude of these 

10 benefits when using EXXPRO* M Elastomers is also dependent an 1h© particular 
polymers used in the composition system. When sSBR is used instead of a cis- 
polybutadienc, the Din Abrasion index values are low. 

Example 10 

is The effect of using an alkylperoxide cure system Varox 231XL (R.T. 

Vanderbilt) in place of the traditional sulfur cure system was studied using an 
EXXPRO™ elastomer and a mix of other rubbers^ Varox 231 XL is l,l-bis(tr 
butylper^xyl>3,3,5-trimethylcyclohexane as 40% active on an inert carrier of 
calcium carbonate (32%) and silicon dioxide (28%). Tests performed on 

20 compositions II (sulfur cure) and Jl (alkylperoxide cure) in Table 12 show that 
the use of a peroxide cure system increases transparency (higher ChromaMeter-L 
value) and decreases the yellowcolor (lower GhromaMeter-b* value) compared to 
the use of a sulfur cure system in a cured compound using FLEXON™ 766 as the 
processing aid Overall, the use of the alkylperoxide system improves the optical 

25 properties of the system when II (sulfur cure) is compared to Jl (aljkyrperoxide 
cure), but the Din Abrasion index values are relatively low due to the presence of 
NATS YN™ 2200. 

Example 11 

30 The test compositions Kl and LI in Table 13 shown the effects of using 

the alkylperoxide cure system with Thiate U, and using the PARAPOL™ 
processing aid. Comparing the data in Table 12 with Table 13, it is apparent that 
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the optical properties are improved fbr the test compositions Kl and LI over II 
and JL When PARAPOL™ 950 is used in place of the conventional processing 
aid in the peroxide cured ontsole formulation, optical properties ore improved by 
reduced yellowness (b*) and increased transparency (L) as abrwa in Table 13 . 

3 

Example 12 

The present set of test compositions Ml -PI shows the improved properties 
of the elastomeric composition when EXXPRO™ elastomers and BR 1207 are 
used as the primary components with the processing aid PARAPOL™, an 
10 alkylperoxide (not associated with a earner) is used as the cure agent, and Thiate 
U is used as an accelerator. Hie example 12 compositions represent the preferred 
embodiments of the present invention (Table 14). 

Brominated poiy(isobutylene<-o>£^ formulations 
15 for tire tread and rubber outsole applications were developed using binary 
compositions of KXXPRO™ MDX 90-10 with higji cis-polybutedime rubber (BR 
1207, BODENB™ 1207). The EXXPRO™ Elastomer b used predominantly for 
improving traction properties, while the polybirtadiene is used to improve abrasion 
resistance. For shoe soles, polymers were filled with precipitated and tamed 
20 silicas in order to reinforce the polymery but also to maintain good colorability 
for appearance. A sUanc coupling agent .is used in the present example in order to 
further increase the abrasion resistance of polybirtadiene formulations, but has 
little effect in EXXPRO™ Elastomers. Thus, processing aids such as 
PARAPOL™ 950 and PARAPOL™ 2500 were added as part of the 
25 compositions. Table 14 lists the ingredients in test compositions Ml-Pl used in 
testing. Trigonax 29 is an alkyl peroxide made by Akzo Nobel Chemicals, and is 
l,lHU-te!rMnirylpe^ Trigonox 29, unlike some 

alkyl peroxides sold commercially is not on a earner* 

30 Processing, cure, nwfaamcal, and optica) properties were measured fox 

these test compounds, the data for which is shown in Table 15 A- Hese values 
were obtained using the methods described in the previous examples, Hie T 
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values are cure times in minutes. "MOD 11 values are modulus values, and the 
ChiomaMeter valuer are as described above. Lab abrasion index (resistance), 
tensile strength and elongation at break values increase with increasing high eis- 
polybutediene (BR 1207) content However, increased use of BR reduces the 
5 traction of the composition. Since increased use of EXXFRO™ Elastomers 
increases traction, a balance of properties can be achieved depending upon the 
particular application of the elastomeric composition. 

Surprisingly, the use of the relatively higher molecular weight 
10 PARAPOL™ 2500 in place of the PARAPOL™ 950 results in reduced yeUowing 
as indicated by the ChromaMeter-b* valuer and increased hardness, tensile 
strength, and elongation at break values. Further, when comparing test 

composition Ml (PARAPOL™ 950 present 10 phr) with test composition PI | 
(PARAPOL™ 2500 present 10 phr), it is found that the viscosity (MV : ML(H4)) 

15 increases with increasing molecular weight of the processing aid. Overall, the use 
of BR 1207 improves the Din Abrasion index values when compared to the V-X 
test compositions in Table 9 where fee rubber component NATSYN™ is used 
instead of BR 1207. Further, the optical properties of the compositions Ml-Pl 
. are improved as compared to test compositions V-X in Table 9 due to the presence 

20 of the PARAPOL™ processing aid in place of the FLEXON™ ofl. 

The visooelastic nature, or "dynamic properties", of the samples Ml-Pl 
were also measured as described above and are shown in Table 15B, The loas 
modulus (Q**) or tangent delta values of the cured compounds were measured at - 

25 60, -30, 0, 30 and 60 P C. These dynamic values at 0° are laboratory tests useful in 
predicting the wet traction performance of tread compounds cm shoes and tires, A 
higher value is desirable. The dynamic values at -30°C are predictors of snow 
traction, while the 3(fC valves ate predictors of dry traction. The dynamic values 
at 60 P C are an indicator foiling resistance* The tangent delta value measured at 

30 60°C in lab instroments is reduced when using EXXPRO™ Elastomers, indicating 
a lower heat build-up value. This is predictive of tire rolling trcristance. A lower 
value is desirable. The complex modulus value (G*) measured at 60°C is used as 
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a lab predictor of the dry handling^ or comexmgy characteristics of the tread 
compound on the tire* A higher value is needed when a higher speed rated tire 
(i.e. H- 5 V % Z-rated) is desirable. 

5 White certain representative embodiments and details have been shown for 

the purposes of flhistrating the invention, it will be apparent to those skilled in the 
art that various changes in the process and products disclosed herein may be made 
without departing from the scope of the invention, which is defined in the 
appended claims. 

10 

All priority documents are herein fully incorporated by reference for all 
jurisdictions in which such incorporation is permitted. Further, all documents 
cited herein, including testing procedures, are herein fully incorporated by 
reference for all jurisdiction in which such incorporation is permitted. 

4 

35 
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T^ble 3. Test Methods 



Parameter 


Units 


Tent 


Mooney Viscosity (polymer) 


ML 1+3, 125°C MU 


ASTMD 1646 

(modified) 


Brittleness 


°C 


ASTMD 746 


Green Strength (100% Modulus) 


PSI 


ASTMD 412 


Mooney Viscosity (compound) 


MLlH 100° C,MU 


ASTMD 1646 


Mooney Scorch Time 


Tg5, 125*C, minutes 


ASTMD 1646 


Oscillating Disk Rheoroeter (ODR) 

ML 
MH 

Tc90 
Cure rate 


deciNwion. meter 
4Newton_m 
minute 
minute 
dN.nVminute 


* 

ASTMD 2084 


Physical Properties pies* cured Tc 
904-2 tnin@160°C 

Hardness 

Modulus 100% 

Tcnsil© Strength 

Blonsation at Break 


Shore A 
MPa 
MPa 
% 


ASTMD 2240 
ASlMD412djeC 


riot Air Aging, 72 bxs. @ 125°C 
Hardness Change 
Tensile Change 
Elongation Change 
Weight Change 


% 
% 
% 
% 


ASTMD 573 


Tear Strength 
DieB&DieC 


N/jnnV 


ASTMD 624 
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Tabled Formulationa of Test Compositions A-F 



'HfeCOTS lA IB IC |D IE |F 


Mutter Batch fphrt 






EXXPRO™ 8£-l 


[_ 100 


100 


100 








EXXPRO™ 97-2 








100 


100 


100 


"HiSil233 


43 


■'45 " 


45 


45 


45 


45 


HJEXaN™785 


14 


14 


14 


14 


14 


14 


DIAK#1 


3 


4 


4 


3 


4 


4 1 


DPG 


3 


2 


3 


3 


2 


3 
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Table 5. Properties of Test Composition* A-F 



Properties | A | B 


c 1 




K 


F 


MS@135°C 


5 pt. Rise, mifL 






4.14 


2.17 


0*42 


1.67 


10 pt Rise, rain. 






433 


257 


1.75 


1.89 


ML(1H)@ 1G0°C 




108 


125 [ 


127 




128 


MDR@155°C,%°Art 


ML > dK*m 


5-8S 


5,76 


4.67 


3.23 


2.67 


5.67 


MH 3 dN'm 


12.5 


17.0 


15.5 


15.3 


15.0 


15.1 


Ts2,i»in 


1.7 


1,2 


03 






1.1 


125, min 


12 


1.7 


12 






13 


T90,jni» 


353 


3L3 


27.8 


25.$ 




28.9 


Physical Properties, C 






Shore A 


60 


60 


60 


64 


58 


61 


100% Modulus, MPa 


1.5 


2.6 


2.6 


2,6 


2.2 


2.0 


300% Modulus, MPa 


4.6 


5.8 


£2 


6.1 


8.2 


4.8 


Tensile, MPa 


6.0 


7.6 


9.1 


8.8 


8.7 


7.1 


Elongation, % 


380 


380 


390 


420 


320 


390 


DIN Abrasion 


71 




66 


69 


69 


68 



5 
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Table 8. Formulations and Properties of Test Compositions . 



O-T from Example 6. 



Ingredient (pint) , 


O 


t 


Q 


R 


S 


T 


EXXPRO 1 * 89-4 


100.0 


100.0 


100.0 


0.0 


0.0 


0.0 


BXXPRO™ 96-4 


0.0 


0.0 


0.0 


100.0 


100.0 


100.0 


Silica, RhodiaZeosil 45 


30.0 


35.0 


25.0 


25.0 


35,0 


30.0 


PARAPOL™ 950 


15.0 


10.0 


10.0 


20.0 


26.0 


15.0 


Zinc Stearale 


3.5 


2.6 


5.0 


2.0 


5.0 


is 


TbiateU 


1.5 


3.0 


3.0 


3.0 


3.0 


1.5 


Cure and Physical Properties 


Minimum Torque, dN-m 


3.1 


4.5 


■ 2.9 


2.1 


3.1 


33 


Maximum Torque, dN m 


7.9 


9.0 


6.0 


5.0 


6.0 


7?7 


Ts2 (min) 


0.9 


2.3 


1.5 


4.0 


\5 


1.4 


T50(inin) 


1.2 


2.7 


1.1 


2.2 


1.0 


1.6 


T90(min) 


6.3 


12.7 


3.5 


11.2 


3.0 


7.9 


Hardness 


46.7 


51.5 


45.7 


43.1 


42.9 


47.1 


% Elongation at Break 


170.0 


226.0 


215.0 


208.0 


177.0 


229.0 


Tensile Strength (MPa) 


5.4 


8.1 


S3. 


4.1 


4.0 


5,4 


20% Modulus (MPa) 


0.8 


0.9 


06 


0T4" 


0.8 


0.7 


100% Modulus (MPa) 


3.0 


3.4 


2.1 


1.5 


2.6 


2.3 


300% Modums (MPa) 


1.1 


ID. 


3.6 


3-7 


1.1 


4.7 


Energy to Break (J) 


1.4 


3.1 


2.0 


1.3 


1.4 


2.1 


Din Abrasion Index 


■■"50.0 


67.6 


53.0 


30.0 


39.0 


48.0 


Optical Properties 


CtoomaMeter-L 


83.0 


81.9 


80.6 


83.1 


84.9 


84.9 


ChromaMeter-a* 


-0.2 


-0.1 


-0.1 


-0.2 


-0,5 


-0.5 


ChromaMeter-b* 


'6.6 


7.5 


6.6 


7.2 


62 


6.4 
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Table 9. Formulations and Properties of Transparent Rubber 
Compounds In Example 7 





is 


'V 


W 


x 


iXXPRO'™ MDX 96-4 


50 J 


50 


50 


50 


NATSYN™ 2200 


50 


50 


50 


50. 


Silica, HiStt243LD 


45 


0 


0 


35 


Silica. K8U 195T 


0 


45 


0 


0 


Silica, ZeosillllSMP 


0 


0 


45 


0 


Silica, Cab-0-SilM5 


0 


0 


0 


10 


Bi69 


3.6 


3.6 


3.6 


3.6 




6 


6 


6 


6 


Wax, Paraffin 


4 


4 


4 


4 


>EG3350 


4 


4 


4 


4 


Zinc oxide 


1 


I 


1 


1 


Stearic acid 


1 


1 


1 


1 


Sulfur 


0.8 


0.8 


0.8 


0.8 


MBTS 


0.6 


0.6 


0.6 " 


0,6 


TBBS j 


1.2 


12 


12 


1.2 


DPG 


0-6 


0.8 


0.8 


0.8 


Cora Properties _ 


Minimum Torque. dN.m 


137 


2.8 


1.41 


2.18 


Maximum Toflque, dNjn 


8.47 


103 


7.04 


835 


Delta Torque 


6,5 


7.49 


5.63 


6.78 


Ts2 Scorch, min 




129 


U3 


129 


T50 Cure Hme > min 


1.49 


1.57 


131 


.1.54 


T90 Cute Time, min 


2.5 


2.29 


152 


2;41 


Physical Properties 


Hardness 


49.9 


53.5 


47.1 


51.1 


Stain at Break (%) 


582.42 


479.04 


576.32 


611.96 


Stress at Break (MPa) 


8.44 


831 


11.11 


10.11 


26% Modulus (MPa) 


0.64 


0.79 


0.52 


0.65 


100% Modulus (MPa) 


1.43 


1.84 


1.25 


1 1.45 


300% Modulus (MPa) 


4.23 


5,49 


4,57 


4.32 


Energy to Break (J) 


9 ? 04 




10.8 


10 


Dispersion 


6.1 


■ 5.1 '" 


8 


5.5 


DIN Abrasion Inde& 


90 


99 


105 


95 


Mooney Viscosity (1+4 @100"C) 


50.8 


59.8 


462 


54.4 


Optical Properties 


CbroxdaMeter L 


69.7 


74.5 


77.1 


76.2 


CbromaMeter a 9 


3.5 


12 


1.7 


0.4 


OiromaMoterb* 


44.6 


402 


37.2 


382 
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Table 10- Colorabla Rubber Compound Formulation in Example 8 



Ingredient 


pbr 


Brominsted poly(isobutylene^D-j>me^lslyr«ie) 
(EXXPRO™). 

- varying bromine, />-methy Istyrene contents 


20 


Styicne-butadieae rubber (sSBR), 
- varying aLyicjie, vinyl contents 


55 


Polybutadiens, 98% cis 


25 


Precipitated silica • .... 


75 


Titanium dtaitidfi 


20 


Silane coupling agent (10% of silica), Si-6"9 


73 


Aromatic oil, Sunctex 8125 


24 


Zinc oxide 


2 


Stearic acid 


1 


Antioxidant, mixed flaryl-p-phenylea^ 


0.75 


Sulfur 


1.2 


Sulfexicamid^^ N<^lohexy!-2^ 
(CBS) 


1.75 


Diphenylguanidine 


12 
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Table XI. Colorable Bobber Compound Properties in Example 9 



Ingredients, phr 


Al 


Bl 


CX 


Bl 




Fl 


Gl 


m 




0 


20 


0 ! 


20 


0 


20 


0 


20 


SSBR^phr 


75 


55 


75 


55 


75 


55 


75 


55 | 


-oSKR»%~styxBn0 


1$ 


15 


15 


15 


20 


20 


23 ; 


23 




57 


57 


3D 


30 


63 


63 


58 


58 


Cuve Properties 


Mfataim Torque 


3.21 




4*05 t 


4.21 


3.85 


3.37 


429 


4.42 


Maxtam Torque, dN-m 


00.27 


18.45 


2255 


2320 


19.50 


20.53 


22.10 


21.10 


Ts2 Scorch, min 


2.81 




2.27 


2.91 


2.65 


3.90 


2J59 


333 


T50 


4,74 


6.56 


3.89 


5.22 


449 


6.59 


5.07 


6.13 


T90 


9.99 


12-60 


6.91 


9.19 


11.53 


1321 


9.66 


12.19 


Physical Prpp«rtit$ 


Hardness 


60.30 


5750 


62,10 


64,70 


62.70 


64.70 


6450 


63.70 


Elongation (%) 


335.42 


322.16 


349.45 


34648 


299.62 


255.32 


29924 


254,22 


Stress at Break (MPa) 


16.48 


13.03 


16.68 


15.19 


16,09 


12.08 


15.05 


1Z36 


20% Modulus (MPa) 


056 


0.84 


1,00 


1.08 


052 


1.07 


1.01 


1,04 


100%MoiiuIus(MPa) 


2,47 


2.36 


2.49 


2.81 


2.75 


322 


2.94 


320 


300%ModuIi»(MPa) 


1352 


11.59 


1326 


1Z5 










B»«gytoBrcak(J) 


5,90 


4.91 


6,44 


6.59 


6.31 


358 


6,06 


3.78 


Dtepewdoo Rating 


8.6 


7A 


8.8 


7.5 


7.9 


7.8 


8.1 


7.7 


Din Abrasion Index 


| 125 


119 


141 


112 


J 14 


90 


109 


97 


Dynamic fropertiet 




0.4486 


0.2743 


0A462 


0.6187 


0.4802 


0.6098 


07162 


05347 


Tangent delta @0°C 


0.1715 


0.1594 


0.1626 


0.1969 


0.1878 


02314 


0.2126 


02095 


O*@r50°C(MPa} 


1.9111 


12963 


2.0522 


2.1211 


1.7042 


15006 


2.1562 


1,7225 


Tangent dijlta@60 o C 


0,1153 


Q.0995 


0.1096 


0.1O85 


0.0942 


0.0985 


0.1374 


0.1071 
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Table 12. Formulation and Properties of Test Compositions II 
and 3% in Example 10. 



Ingredient (phr) 


H 


Jl 


EXXPRO™89-l 


50.0 


50.6 


NATS YN™ 2200 


25.0 


25.0 


BR 1207 


25.0 


25.0 


Smca,Ult*asi)VN3 


25.0 


25.0 


Silica, Cab-O-SilMS 


10.0 


10.0 


Si69 


3.5 


3.5 


Wax, Paraffin 


2.0 


2.0 


FLEXON™ 766 


6.0 


6.0 


Zinc oxide 


L0 


3.0 \ 


Stearic acid 


LO 


1.5 


Sulfur 


0.6 


0.0 


MBTS ■ 


03 


o.o 


tb!bs 


i.2 


0.0 


dpg 


0,8 


0.0 


Peroxide, Varox 231 XL 


0.0 


3.0 


Cure and Physical Properties 






MV: ML(H4)@ lOO^C 


60.6 


63.6 


Minjimim Torque, dNm 


2.0 


2A 


Maximum Torque, dN>m 


8.6 


6.1 




2.5 


1.6 


T50(min) 


2.9 


13 


T90(min) 


6.1 


lis 


Hardness 


48.7 


443 


% Elongation at Break 


486,0 


480.8 


Tensile Strength (MPa) 


6.9 


2.8 


20% Modulus (MPa) 


O* - 


OA 1 


100% Modulus (MPa) 


1.4 


0.9 


300% Modulus (MPa) 


4.2 


... . 2 _.„ 


Energy to Break (j) 


5.3 


3.0 


Din Abrasion index 


106 


82 


Optical Properties 


ChromaMctor-L 


74.0 


85.7 


CnromaMeter-a* 


1.6 


-13 


ChromaMeter-b* 


41.8 


21.1 
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Table 13, Formulations and Properties of Test Compositions Kl and LI 



in Example 11. 



Insredientfebr) Kl U 


iSA^Vr xvV of- A 


50,0 


50.0 


oil L^V/ 


25.0 


25.0 


NATSYN™2200 


25.0 


25.0 


smca, Kftooxa 
Zerail45 


25.0 


35.0 


Silica* Aeyosii ZUU 


10.0 


0.0 


PARAPOL™95d 


10.0 


10.0 


DPQ 


■ 14 


1.8 


ZmcStearate 


5.0 


5.0 


Trigonox29 


1.0 


2.0 


ThiateU 


1.0 


1.0 


Cure and Physical ] 


Properties 


MV: ML(l+4) @ 
100°C 


U0.3 


107.5 


Minimum Torque 
dN-m 


2.5 


2.6 


Maximum Torque 
dN-m 


11.4 


123 


Ts2(min) 


0.4 


0.4 


T50(min) 


0.6 


0.6 


T90{min) 


. 4.3 


2.8 


Hardness 


473 


48.9 


% Elongation at 
Break 


519.0 


415.0 


Tensile Strength 
(MPa) 


9.7' 


7.6 


20% Modulus 
(MPa) 


0.6 


0.7 


100% Modulus 
(MPa) 


1.8 


1.9 


300% Modulus 
(MPa) 


f-7 


5.1 


Energy to Break (j) 


8.0 


5.4 


Din Abrasion Index 


89.0 


82.0 


Optical Properties 


Chra maMeter-L 


83.7 


83.7 


ChromaMetava* 


-27 


-25 - 


ChromaMete^b* 


14.0 


14,6 
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Table 14. Formulations of Test C ompositiom Ml-Pl in Example 12, 



Ingredient, phr 



EXXPRO™8$M 
BR 1207 

Silica, PPGHiSil 195G 
Silane Coupler, Si69 
Silica, Aerosil 200 
PARAPOL™950 
FARAPOL™ 2500 
Zinc Stearata 
Trigones™ 29 
ThiateU 



Ml 


SI 


Ol 


PI 


30 "' 


40 


50 


30 


70 


60 


50 


70 


35 


35 


35 


35 


2.52 


2.1<S 


1.8 


2.52 


10 


10 


10 


10 


10 


10 


10 


0 


0 


0 


0 


10 


5 


5 


5 


5 


1 


0.9 


0.8 


1 


0.8 


0.9 


1 


0.8 
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Table 15A. Properties of Test Compositions Ml-Pl to Example 12 



Ml HI | . 01 | n 


Processing 


MV:ML(l+4)@10trc 


85.3 


82.9 


87.7 


92.6 | 


MS@135"C-5pt 


3.3 


3.06 


2.39 


3.39 


MSt&lS^C-lOpt 


3.89 


3.6 


2.77 


356 


tivam MDR @ 150 U C, V4* ARC 


ML,dN-m 


3.81 


3.89 


434 


4.11 


MH, dN-m 


15.37 


15.1 


15.92 


1732 


MH-ML 


1155 


11.21 


11.57 " 


13.21 


Ts2 (min) 


0.87 


0.94 


0.91 


" -0.74 


T25 (mio) 


1.14 


1.2 


1.2 


1.07 


T50(min) 


2.38 


2.54 


2.45 


2.25 


T75(min) 


5.5S 


5.63 


4.95 " 


4.94 


T90 (rata) 


14.56 


14.0 


12.34 


12.2 


T95 (min) 


20.57 


20.24 


19.05 


1834 j 


RATE 


3.7 


3.6 


3.7 


4.4 


Physical Properties _j 


20%Modalus(MPa) 


1.04 


1.02 


1.19 


1.17 


100% Modulus (MPa) 


2.75 


2.98 


3.68 


3.05 


200% Modulus (MPa) 


~ 5.45 


'5.81 


6.87 


6.18 1 


300% Modulus (MPa) 


9.05 


• 9.51 


0 


10.2 


Tensile, MPa 


13-13 


11.38 


10.48 ' 


15.09 


Elongation, % 


399 


345 


292 • 


413 


Energy to Break (J) 


8.14 


6.16 


5.08 


9.49 


ShoreA@23 u C 


57.7 


565 


60.1 


61.1 


Din Abrasion 


300 


254 


192 


302 


Dispersion 


" 7.4 


5.7 


4.8 


8 


Optical Properties 


ChromaMeter-L 


85.27 


84.79 


83.42 


85.76 


CbromaMetei-a* 


-2.84 


-2.98 


-2.87 


-3.31 


ChromaMeter-b* 


20 


21.06 


24.45 


17.o 
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Table 1SB. Properties of Test Compositions Ml-Vl in Example 12 
DynajpoleFropcrtiesI Ml I Nl 1 Ot I M-.... 



GK»MPa 


323 


• 327 I 


376 


271 


OMVIPa 


107 


124 


155 


98.9 


0*,MPa 


340 


350 


401 


288 


ran-delta ! 


03298 


03783 


0.4180 


03650 


Tamp- -.WC 


0\MPa 


40.1 


32.8 


29.5 


40.1 


CT.MPi 


12.9 


13.7 


13.9 


123 


G*,MPa 


42.2 


35.6 


32,6 


4Z0 


Tan-delta 


0.3217 


0.4180 


0.4705 


03071 


Tempi O v C 


cy.MPa 


538 


4-81 


6,24 


639 


GVMPa 


0.692 


0.671 


0.880 


0.834 


G*,MPa 


" 5!43 


4.86 


630 


6.44 


Tan-delta 


0.1285 


0.1396 


0.1411 


0.1305 






C.MPa 


5.82 


5.09 


I 6.05 


639 


G*,MPa 


0324 


0.262 


0.293 


0.404 


G*,MPa 


5.83 


5.10 


6.05 


6.40 




- 0.0557 


0.0515 


0.0485 


0.0632 


T«mm 60-C 


C?,MPa 


632 


5.40 


6.07 


6.46 


G",MPa 


0.205 


0.178 


0.193 


0.265 


G* t MPa 


622 


5.40 


6,07 


6.46 


Tan-delta 


0.0330 


0.0330 


0.0318 


0.0410 _j 
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CLAIMS: 



We Claim: 



5 1. An elastonuedc composition oompnang at least one copolymer of a Q to 
C 7 isoolefin and a ^meftylsryiene derived raits, at least one nan-black 
filler; and polypotome processing oil having a number average molecular 
weight of at least 400. 

10 % The composition of Claim 1, further compdsdng a rubber selected fcom 
polybntadiene, polyisoprene, styrcne-butadicne rubber, styrene-iroprene- 
butadLene robber, isoprene-butadiette robber, high cis-porybutadlene or 
compositions thereof. 

13 3. The composition of Claim 1, further comprising an accelerating agent ■ 
selected from stearic add, tetramethylAwram disulfide, 
oWodinioxpholine, Telrabutyhhiuram disulfide, betizofoiazyl disulfide, 
hcacamethyleae- 1 ,6-bisthiosul£ate disodinm salt dfliydrate, %- 
■ (mrapholmothio) benaottdazole, N-oxydictbyleoe tttocarbamyl-N- 

20 oxydie&ylene sulfonamide, zinc 2-ethyl hexanoate, and K, N'-dfethyl 

thiourea. 

4. The composition of Claim 1, wheicin the accelerating agent is N, N'-dieflryl 
thiourea. 

2S 

5 . The composition of Claim 2, wherein the rubber is high ds-porybutadiene. 

6. The composition of Claim 1, wherein the copolymer is a terpolymer of 
isobutylene, p-msthylstyrene and p-bromoinethylstyTene derived units. 

30 

7. The composition of Claim I, wherein the copolymer is present fiom 20 to 
50 phr. 
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8. The conxposition of Claim 1, whexein the non-black filler is selected from 
silicas, clays, talcs, cfdehnn carbonates, fllwoimim oxides, tftanhim oxides, 
and zinc oxides, and mixtures thereof. 

5 

9. The composition of Claim 1, whereto the non-black filler is present in the 
composition from 30 to 80 pm\ 

1 0. The composition of Claim 1 , further comprising a cure system. 

10 

11. The composition of Claim 10, wherem the cure system is selected from tb» 
group comprising of ZnO, CaO, MgO, AI2O3, Cr0 3 , FeO, FeiOs, MO, 



15 12/ The composition of Claim 10, wherein the cure system farther comprises an ' 
aBtflperadde. 

13. The composition of Claim 1, wherein the processing aid has a number 
average molecular weight of from 400 to 10,000. 

20 

14 f The corimosrtion of Claim 1, -wherein the viscosity of the polybutene- is 
greater than 10 cSt at 100°C 

15. The composition of Claim 1, wherein the number average molecular weight 
25 of the polybutene polymer is from less man 10,000. 

16. The conrposMon of Claim 1, wherein the polybutene is present in the 
ronrposition from 2 to 30 pbr. 

30 17. A colorable tire sidcwall comprising the composition of Claim 1. 

18. A shoe sole comprising the composition of Claim 1. 
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19. An, dastomcriQ composition comprising at least one copolymer of a C4 to 
C? isodefin and a D-methybtyrene derived onits, at least one non-black 
filter; and polybulene processing oil having a viscosity of from 10 to 6000 

5 cStatl00°C. 

20. The composition of Claim 19 f further comprising a rubber selected from 
polybutadiene, poxyisoprene, styrene-butadicne robber, Btyi«ne-isopreae- 
butadkuc rubber, isopr^ue-butadiene rubber, high ri^rybutadiene or 

1 0 compositions mere of. 

21. The composition of Claim 19, further comprising an accelerating agent 
selected from stearic acid, tetramcihylthiuram disulfide, 4,4'- 
ditniijdiinoipholm^ tetrabnryhnimam disulfide benzothiazyl disulfide, 

15 hsxam^ylene-1 ^bisduosulfetE disodkm salt dihydrate, 2- - 

(morpboHnotnio) beroothiazole, N-oxydiemylene thiocarbamyl^- 
oxydiothylene sulfonamide, sfoc 2-ethyl hexanoate, and N, KT-dicfhyl 
thiourea. 

20 22. The composition of Claim 19, wherein the acceteflsnng agent is N, N'-die&yl 
thiourea* 

23. The composition of Claim 20, wherein the rubber is high cfa- 
porybutadtene. 

25 

24. The condition of Claim 19, wherein the copolymer is a terpolymer of 
isobirtylene, r-me%lstyrene and n^broniomeflrylstyronfi derived units. 

25. The composition of Claim 19, wherein the copolymer is present from 20 to 
30 50phr. 
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26. The composition of Claim 19, wherein the non-black filler is selected from 
silicas, clays, talcs, calcium carbonates, aluminum oxides, titanium oxides, 
and zinc oxides, and mixtures thereof 

5 27. The composition of Claim 19, wherein the nan-black filler is present in the 
composition from 30 to 80 pbr, 

28, The composition of Claim 19, farther comprising a cure system, 

10 29. The composition of Claim 28, wherein, the cure system is selected from 
ZnO, CaO, MgO, Ak0 3s C1O3, FeO, Fe^O* NiO, Zi^Steaiate)* 
Ca(Ste«rate)2, MgCStearate)* and Al(St3earate)*. 

30. The composition of Claim 28, wherein the cure system further comprises an 
15 alkylperoxidc. 

31. ' The composition of Claim 19, wherein the processing aid has a number 

average molecular weight of fiom 400 to 10,000. 

20 3Z The composition of Claim 1 9, wherein the number average molecular weight 
of the polybutene polymer is from less than 10,000. 

33. The composition of Claim 19, wherein the polybutene is present in the 
composition from 2 to 30 phi: 

25 

34. A colorable tire sidewall comprising the composition of Claim 19. 

35. A shoe sole comprising the composition of Claim 19. 

30 36. An elastctmeric composition comprising at least one elastomer, at least one 
filler; and polybutene processing oE having a numtxa- average molecular 
weight of from 400 to 10,000* 
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37, The comgpositicm ofClaim 3 6, wherein the polybutene has a viscosity of ftom 
10to'6000cSt3tlOO°C. 

5 38. Hj» composition of Claim 36, wherein the polybutene is present ftom 2 to 
30phr. 

39. The composition of Claim 36, wherein naphthenic oil is substantially 
absent. 

10 

40. The composition of Claim 36, wherein the elastomer is a copolymer of a 
C4 to Oj isoolefin and a /Mnethylstyiene derived units. 

The composition of Claim 36, wherein the elastomer is balogenated 

The composition of Claim 36, wbeiem the filler is a non-black filler 
selected ftom silicas, clays, talcs, calomm carbonates, aluminum oxides, 
titanium oxides, and sine oxides, and mixtures thereof. 

A tire sictewafl or shoe component formed by combining at least one 
copolymer of a C4 to C7 isoolefin and a ^methyhtyrene derived units, at 
least one non-black filler; polybutene processing oil having a number 
average molecular weight of at least 400; and at least one cure agent; and 
curing the combined components* 

The sidewall or shoe component of Claim 43, further comprising a rubber 
selected from polybutadiene, polyisopreae, styiene-butadiene rubber, 
si^ne-isoprepe^Ritadiene rubber, isoprene-butadieiie rubber, higk cis- 
polybutadlene or compositions thereof 

llje sidewall or shoe component of Claim 43, further comprising an 
accelerating agent selected from stearic acid, tenamemymiiuiem disulfide, 



41. 

15 

42. 



20 43. 



25 

44. 



30 

45. 
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4,4'-diiMod^ totrabutyltWorain disulfide, bemzoftbiffi?yl disulfide, 

hexamethylene>l ,6-bl^thiDsnlfete disodium salt dihydiate, 2- 
(motpholinothio) befczrthiazole, N^oxydie&ylene tbiocarbamyl-N.* 
oxydiethylene sulfanamide, zinc 2-e%l hexanoate, ami N, N'-dicthyl 
5 thiourea. 

46. Hie sidewall or shoe component of Claim 43, wherein the accelerating 
agent is N, N'-dietbyl thiourea, 

10 47. The sidewall or shoe component of Claim 43, wherein the rubber is high 
cis-polybutadtene . 

48. The sidewall or shoe component of Claim 43, wherein the copolymer is a 
terpolyxaor of isobntylene, p-methylstyrene and p-bromomethylsryrene 

15 derived units. 

49. The sidewall or shoe component of Claim 43. wherein the copolymer is 
present from 20 to 50 phr, 

2t> 50. The sidewall or shoe component of Claim 43, wherein the filler is silica* 

51 . The sidewall or shoe component of Claim 43. wherein the filler is present 
in the composition from 30 to 80 phr. 

25 52. The sidewall or shoe component of Claim 43, further comprising a cure 
system- 

53. The sidewall or shoe component of Claim 52, wherein the cura system is 
selected trom ZhO, CaO, MgO, Cr0 3 , FeO, FdQ*, *BO, 

30 Zn(Stearatc>2, Ca(StearatE>2, MgfStearaie)^ and Al(Stearate)* 
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54. The sidewall or shoe component of Claim 52, wherein the cure system 
further comprises m alkylperoxidc 

55. The sidewall or shoe component of Claim 43, wherein tne processing aid 
S has a number average molecular weight of from 400 to 10,000. 

56. The sidewall or shoe component of Claim 43, wherein the viscosity of the 
polybutene is greater than 1 0 cSt at 1 00°C« 

10 57. Hie sidewaU or shoo component of Claim 43, wherein the number average 
molecular weight of the polybutone polymer is from less than 10,000. 

58. The sidewaU or shoe component of Claim 43, wherein the polybuteae la 
present in the composition from 2 to 30 phr. 

15 

59. The sidewall or shoe component of Claim 43, wherein the polybutene 
processing oil is a copolymer of isobutylene derived units and 1-butene 
derived units. 
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